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TIPS ON AMPLIFIER CONSTRUCTION. 
By Clayton F.Bane,W6WB 


If we were to take the old saying, “One 
picture is worth a thousand words” at its 
face value, the two pics presented herein 
would take care of this issue without the 
addition of another word. However, since 
these are pictures of an amplifier incor- 
porating some reasonably novel! construct - 
ional ideas, some deviation from the old 
Saying is in order. 


While the arrangement of this particular 
amplifier departs somewhat from the accepted 
standard, (front pane! being located on the 
narrowest dimension of the chassis) it would 
be relatively simple to rearrange without 
losing any of its advantages. As a matter of 
interest, this amplifier was designed to fit 
into a surplus Tecrad transmitter to replace 
the existing amplifier and antenna tuning 
units, hence the narrow front panel. A close 


look at the arrangement wil! reveal many 
points of similiarity to another amplifier 
built by the writer and described in CQ for 
December 1948 titled, “‘The final final”. 
Dozens of inquiries have been received rela- 
tive to the possibility of using a conven- 
tional split-stator capacitor in lieu of the 
vacuum variable incorporated in the original 
amplifier. The present Jayout should serve 
to show that such a substitution is possible 
although at some sacrifice in compactness. 
It is obvious that for equality of break- 
down voltage rating, the conventional varia- 
ble must assume very substantial proportions. 
Due to the necessity for a long and narrow 
chassis in the amplifier shown, this addi- 
tional space just didn’t exist. The problem 
was solved by using a moderate size split- 
stator capacitor, (1/4" spacing) and increas- 
ing the voltage breakdown by connecting one 
stator to each end of the final coil with 
the rotor Floating”. With this arrangement 
however, both stator sections are in series 
and no harmonic by-passing is obtained. This 
latter necessary function is taken care of 
by the inclusion of fixed vacuum capacitors 
connected from both stators to a common 
grounding point on the chassis. These 25 mmf 
capacitors, clearly visible in the photo- 
graph, are manufactured by Jennings an are 
trade-named, ‘‘Peanut ”. In spite of their 
small size, they are rated at 17 KV, peak. 


To avoid confusion, Jet it be stated 
that the variable shown in the photo is made 
by E.F.Johnson but does not come with the 
center-drive feature. This latter was built 
by the writer and added to a standard unit. 
The National Co. makes two split-stator ca- 
pacitors, (TMA and LMT) both of which are 
available with a center drive. 
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It has been pointed out many, many times 
that, where tetrodes are involved, it is es- 
sential that grid and screen circuits be com- 
pletely isolated from plate circuits. The 
bottom view of this amplifier clearly shows 
adherence to this rule. The turret in the 
grid circuit is a standard B-W, mounted with 
the axis of its drive shaft parallel to the 
sides of the chassis. This method of mount - 
ting, while straightforward, requires a chas- 
sis that is quite deep. The turret could also 
be mounted with its axis at right angles to 
the sides of the chassis and rotated from 
the front panel through a right-angle drive. 
National Type ACD-1 has been quite success- 
fully used for this purpose. 


This particular amplifier chassis is 
fabricated from dural sheet stock, (.125") 
fastened to a frame made from lengths of 
3/8 x 3/8" dural bar. A bottom cover plate 
is included to mke a completely sealed unit. 
While this makes an excellent mechanical and 
electrical job it is certainly not easy to 
fabricate and, in an amplifier using 813’s 
that do not require forced air cooling, is 
really a needless refinement. This construct- 
ion is a carry over from a previous amplifier 
“using 4-250A tubes which do require forced 
air cooling and the almost airtight chassis 
sealing made it possible to employ a small 
fan and a single intake opening; the main 
outlet of air then being through the open- 
ings in the tube sockets. If this type of 
construction is attempted, a few headache 
precautions may be in order. First, the dural 
plate will usually be cut to size with a 
power shear. The hold-downs on all but the 
largest shears will usually permit some slip- 
page with the result that the various dural 
pieces may be slightly out of square. Better 
check all pieces with a combination square, 
scribe them...then start filing! Since there 
will be a lot of tapped holes in the dural 
bar, a caution about tapping dural. Dont use 
6/32 screws! Taps for this size thread are 
hard to handle in dural and snap off with 
the greatest of ease Jeaving part of the tap 
firmly wedged in the hole. Use 8/32 or even 
10/32 screws, buy yourself a Gun tap, (which 
does not have to be backed out of the hole to 
break chips)...use lard oil or similiar lubri- 
cant on both the drill and the tap. Dont use 
countersunk screws...use Binder or Termina] 
head screws...drill the clearance holes in 
the dural plate at least one drill size lar- 
ger than required for normal clearance. 


Note the use of the E.F. Johnson differ- 
ential capacitor in parallel with the split- 
stator used to tune the coils in the grid 
circuit. Adjustment of this tiny capacitor 
can compensate for unbalance of the grid in- 
put links or capacity-to-ground differences 
on sides of the push-pull! grid circuit. It 
is normally inconvenient to split the grid 
coils to permit metering the grid current of 
each tube but individual screen currents can 
be readily observed. While it is true that 


both tubes can usually be made to draw iden- 
tical screen currents by adjustment of the 
balancing control, this does not necessarily 
result in optimum power output. If one side 
of the plate circuit of a push-pull amplifier 
has greater capacity to ground than the other, 
one tube can draw greater plate current than 
the other. (A loaded condition is assumed) 
Thus when the plate coil is split for the 
purpose of introducing a pickup link, it is 
reasonable to assume that coupling will be 
equal on either half of the coil. Even though 
the split coil has identical inductance in 
each half and the pickup link is perfectly 
centered, coupling to each side may not be 
the same if the nodal point is not in the 
exact mechanica] center of the coil. The 
position of this nodal point is determined 
solely by the ratio of the plate-to-ground 
Capacities existing at opposite ends of the 
coil, not by where the RFC connects. Thus 
an excess of capacity-to-ground on one side 
of the amplifier may shift the nodal point 
so that one tube may draw more current under 
load than the other. Note here that as the 
loaded plate current of one tube increases, 
its screen current will decrease. It can 
therefore be seen that under these condi- 
tions, equalization of screen currents by 
adjustment of the grid drive may not result 
in optimum adjustment. 


Assuming that the mechanical arrangement 
shown in these photographs is followed, (with 
chassis rearranged so that the longest dimen- 
sion is parallel with the front panel) capa- 
city unbalance in the output circuits will be 
at a minimum; the main tuning capacitor being 
parallel with the front panel, the capacity 
to panel, (and chassis) should be identical 
on both stators. Nonetheless, variations in 
capacity of individual sections of the varia- 
ble and normal tolorances in the fixed vac- 
uums can still cause unbalance.The correction 
is obvious...either add additional capacity 
to the deficient side or remove capacity from 
the side that has too much. Another approach, 
(successfully employed in 4-250A amplifiers 
at W6ATO and W6WB) is to use two different 
capacities of fixed vacuums. Capacity unbal- 
ance was approximately 6 mmf therefore , 
rather than to pad the low side with an ad- 
ditional 6 mmf thus bringing the total shunt 
to an undesirable higher value, the initial 
25 mmf vacuum on the extra capacity side was 
replaced by a 12 mmf unit. The previously 
too-high side was now 18 mmf or low by about 
7 mmf. A fixed plate was now added to this 
side and the plate dimensions and spacing- 
to-chassis adjusted until the capacity to 
ground was identical on both ends of the 
plate circuit, 


Thanks to W6ATO for his excellent sug- 
gestions...to Gene Pera W6DOT for his fine 
pics...to W6NKP for Jetting us use his amp- 
lifier as the basis for this too-brief paper. 
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New 5” Push-Pull Oscilloscope KIT, 
Model 425-K NET PRICE....$44.95* 


This latest improved laboratory-precision oscilloscope is 
specifically EICO Service-Engineered to give you all 

the extra sensitivity and range features needed for 
extra-fast, extra-precise servicing of television as 
well as FM and AM receivers. 


Push-puil undistorted vertical and horizontal amplifiers 

Full-size 5’’ deflection for extra-easy reading 

Greatly boosted vertical sensitivity, .05 to 0.1 rms volts/inch 

Greatly extended flat response range, 5 cps to 500 KC at full gain 

Useful to a new high of 2.5 MC 

New boosted range TV-type powerful; multivibrator sweep generator 
Stable, accurate extended sweep range, 15 cps to 75 KC 

New Z-axis intensity modulation feature. 

Direct connection to CRT plates available at rear of cabinet—for measurements 
of percentage of modulation and visual voltage indication 

Specjal ElCO-designed steel chassis and cabinet minimize external field 
interference 

Dual positioning controls move trace anywhere on screen for closer scrutiny 
Latest tubes: 3-6SN7, 2-6J5, 2-5Y3, 5BP1 CRT 

Impressively handsome 3-color etched rubproof panel; rugged heavy-gauge 
quality steel case 

110-120 v., AC, 60 cycles. 8/2 x 17 x 13’’. Ship. wt. 29 Ibs. 


YOLVAINIO diIMs 


New Vacuum Tube Voltmeter KIT, 
Model 221-K NET PRICE....$25.95* 


Here’s the nation’s most popular top-quality 
laboratory-precision VTVM with all the modern 
improvements you’ve always wanted for trigger-fast 
service and lifetime dependable performance. 


15 different ranges for top-notch versatility 

Rugged meter movement for knockabout portability 

Large easy-reading 41/2’’ meter in can’‘t-burn-out circuit 

All multiplier resistors checked for accuracy of 1% 

Meter pointer adjustable to zero center for TV & FM discriminator alignment 
inte DC ranges: 0-5, 10, 100, 500, 1000 volts (30 KV when used with HVP-1 
probe) 

Measures up to 200 MC when used with P-75 probe 

5 electronic ohmmeter ranges from .2 ohms to 1000 megs 

DB scale for audio and gain measurements 

New double-triode balanced bridge circuit for excellent accuracy and stability 
26 megs DC input impedance minimizes circuit loading in dynamic 
measurements 

Latest-type tubes: 6SN7, 6H6, 6X5 

Impressively handsome 3-color etched rubproof panel; rugged heavy-gauge 
quality steel case 

110-130 v., AC, 50-60 cycles, 9-7/16 x 6 x 5’’. Ship. wt. 10 Ibs. 
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SIGNAL TRACER —— VACUUM TUBE VOLTMETER —— OSCILLOSCOPE 


YOLVNIWITA AYILLVA 


*Prices slightly higher on West Coast. 


HIGH VOLTAGE PROBE—— SIGNAL GENERATOR —— TUBE resteR =| 


Comprehensive Instructions 


Every EICO Kit contains the most comprehensive, 
easiest-to-follow step-by-step instructions and the 
clearest, easiest-to-read schematic and pictorial 
diagrams in electronics! All small parts (resistors, 
condensers, etc.) are packed in individually 


marked envelopes clearly numbered and identi- 
TEST EQUIPMENT 


fied on the blueprints. 


Model 315K, De Luxe Model 360K 
Signal Generator Kit. Sweep Generator Kit. 


Net price......$39.95* Net price....-$34. 95* 


Quality Components and 
Engineering 


Model 511K 


aL mimenmmeniammiiamneiani cme = 
Multitester Kit. “\N EE 
Net price.....$14.95* \ Model P75K 


Crystal type RF Probe. 
Use with TVM. . $3. 75% 


Model HYP 
High Voltage Probe 
_ Model 320K Net price.....$6.95* 
Signal Generator Kit. 


Net price.....$19.95* 


Only EICO gives you the Make-Good Guarantee—the strongest, most substantial guar- 


antee in the industry! When you buy EICO, you enjoy the greatest protection available 
for your test equipment investment! 


*Prices slightly higher on West Coast 
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